Alangium lamarckii Thwaites is traditionally found to be useful for many ailments. The present study highlights the pharmacognostical as well as phytochemical studies including parameters such as macroscopic, microscopic characters, physiochemical evaluation and preliminary phytochemical studies of the leaves. Morphological studies revealed leaves were varying in length and breadth from 7 to12 cm in length and 2 to 5 cm in width. Some diagnostic characters are presence of unicellular covering trichrome varying in length from 54 µm to 150 µm, presence of branched sclerides and prism of calcium oxalate varying in size from 11x 7µm to 18x 11µm. The various physico-chemical standards and their percentage w/w were found to be: total ash (7.62%), acid insoluble ash (1.66%), water soluble ash (2.11%), alcohol soluble extractive value (18.24%), water soluble extractive value (27.36%) and loss on drying (13.01%). Preliminary phytochemical investigation showed the presence of alkaloids, phenols, tannins, triterpenoids, phytosterols, amino acids and carbohydrates. Total phenolic content by Folin-Ciocalteu method is found to be 150.62 mg/g equivalent to gallic acid. Total alkaloid content quantified by gravimetric method was found to be 1.114% w/w. TLC studies on leaf of A. lamarckii has been carried out. These observations will help in identification and standardization of the drug in the crude form and also to distinguish the drug from its adulterants.
INTRODUCTION
Alangium lamarckii Thwaites (Syn. A. salviifolium) belongs to family Alangiaceae is found commonly in Tropical forest of South India and occasionally grown in garden. The root, root bark, seeds and leaves of the plant is used in Indian system of medicine. The root and root bark of the plant are used as antihelmenthic and purgative, whereas fruits are used as cooling, nutritive and tonic. Leaves are useful for curing diabetes . [1] [2] Decoction of bark has been used as an emetic in India. [3] Methanol extract of A. salviifolium flowers shown to have antibacterial activity against both gram-positive and gram-negative bacteria. [4] Methanolic extract of root of A. salviifolium have shown to possess analgesic and anti-inflammatory activities in albino mice. [5] The lyophilized powder extract of pulverized wood of A. salviifolium showed significant antifungal activity against Candida albicans. [6] Ethanolic extract of leaves of Alangium salviifolium have showed wound healing potential in rats by incision, excision, dead space (granulation) wound models at two different doses (150 and 300 mg/kg). [7] Alangium A and B from root bark and akoline, lamarkine, alangine, akharkantine from bark, have been reported. [8] The present investigation on leaf of A. lamarckii is therefore taken up to establish certain pharmacognostical and chemical standards which would help in identification as well as in checking adulteration, if any, further the study will greatly help in quality assurance of finished products of herbal drugs.
MATERIALS AND METHODS
The leaves of Alangium lamarckii Thwaites were collected from Panakudi, Tirunelveli District in the month of July 2009 and identified and authenticated by Prof. V. Chelladurai, Chief Research Botanist (Retd.) Palayamkottai, Tamilnadu, India. For future reference the voucher specimen (Specimen number-COG/AL/09) and the prepared herbarium was expressed on the basis of mg of Gallic Acid Equivalent per gram (mg GAE/g) of dried ethanolic extract. The total tannin content was measured according to the methods described by Grubesic et al. [17] The estimation of the total alkaloid content was done by gravimetric methods. [18] Thin layer chromatography, and developing of chromatogram was done as per the methods proposed by Wagner. [19] The pre-coated aluminum silica gel plates 60 F 254 were used. The solvent systems used for development of chromatogram were the mixtures of different polarity. Spraying reagent used for identification were vanillin-sulphuric acid, reagent (for triterpenes and steroids), Dragandroff 's reagent for alkaloids and sodium metaperiodate and benzidine for sugars and glycosides.
RESULTS

Morphological study
Morphological studies of dorsiventral leaf of A. lamarckii is dark green in colour on adaxial side and light green on abaxial side, bitter in taste, odorless, leaves are vary in length and breadth from 7 to12 cm in length and 2 to 5 cm in width. Leaf is simple with short petiole, petiole 6 to13 mm long, densely pubescent, lanceolate in shape, entire margin, venation prominent on abaxial side and flat on adaxial side, venation reticulate, apex acute and surface smooth (Plate1).
Microscopical features
The microscopic feature of the leaf of A. lamarckii was presented in the Plate1. Leaf has thick lamina and fairly prominent midrib. The midrib is broadly hemispherical on the abaxial side and shallow convexity on the adaxial side. It is nearly 760 µm in vertical plane. The adaxial and abaxial epidermal layers of the mid rib region are thin, made up of squarish, thick walled, heavily cuticularized cells. Unicellular unbranched trichomes, present on adaxial sides of the midrib. The epidermis is followed by two to four layers of collenchymatous cells with an angular thickening on the both sides of midrib. The ground tissue is made up of five to six layers of parenchymatous cells without intercellular space. Vascular bundle is surrounded by sclerenchymatous tissue except on lateral sides. The vascular strand of midrib is single, large and prominent. The xylem elements are thick walled, angular and compactly arranged in parallel rows. Phloem elements are in small nests of five to ten cells. The ground parenchyma cells contain prism of calcium oxalate crystals, varying in size from 11x 7µm to 18x 11µm.
The microscopic features of the lamina of A. lamarckii are presented in Plate1. Lamina is 204 µm thick. The adaxial epidermis is single layered; 24 µm thick. The epidermal deposited at the Department of Pharmaceutics, Banaras Hindu University, Varanasi (U.P), India.
Morphological (i.e. macroscopical) characters of the plant material was studied on the basis of sensory characteristics viz. size, shape, colour, odour, texture of plant part use as drugs. Numerous free hand sections were taken, stained and mounted following the usual microtectnique described by Johansen [9] and photographs of different magnifications were taken with Nikon (Eclipse E200) microscopic units. Toludine blue is used to stain the sections. Since toluidine blue is a polychromatic stain, the staining results were remarkably good; and some cytochemical reactions were also obtained. The dye rendered pink color to the cellulose walls, blue to the lignified cells, dark green to suberin, violet to the mucilage, blue to the protein bodies. For normal observations bright field was used. For the study of crystals, starch grains and lignified cells, polarized light was employed. Since these structures have birefringent property, under polarized light they appear bright against dark background. For the study of isolated cells leaves were macerated with concentrated nitric acid and potassium chlorate, washed with distilled water and mounted in glycerin. For quantative microscopy of leaves i.e. palisade ratio, vein-islet and vein let termination number, stomatal number and stomatal index, leaves were boiled with 1% chloral hydrate solution. The upper and lower epidermis was peeled out separately by means of forceps. The mount of cleared leaf and upper and lower epidermis and were separately prepared in diluted glycerin. The value of quantative microscopy was determined as per the method described by Wallis. [10] Ultraviolet fluorescence analysis of powdered drug was done as per the method described by Kokoski et al & Chase and Pratt. [11] [12] Leaves powder was subjected to preliminary and microscopical examination, physiochemical evaluations which include ash value, acid insoluble and water soluble ash, extractive value (water soluble and ethanol soluble) and moisture contents (loss on drying) as per the method given in Indian pharmacopoeia 1996. [13] Preliminary phytochemical screening of alcoholic and aqueous extract was done by method described by Khandelwal [14] and Harbone. [15] Total phenolic (TP) content of crude alcoholic extract was determined by Singleton et al. [16] The folin-Ciocalteu (FC) assay was carried out by pipetting 1 ml of extract into test tube and to it 8 ml water was added. To this 0.5 ml of FC reagent was added. The mixture was vortexed for 30s and 1.5 ml of filtered 20% sodium carbonate solution was added after 15 min. The absorbance of the coloured reaction product was measured at 765 nm after 2h at ambient temperature. A calibration curve was created using different concentrations of standard gallic acid solutions. The level of TP in the extract was calculated from the standard calibration curve. Results were 
Powdered plant material Powder as such
The powdered leaf is greenish brown in colour, characteristic odour and bitter in taste.
of the trichrome varies from 70 µm to 300 µm. Cortex is composed of collenchymatous cells, 6 to10 layered present just beneath the epidermis, followed by parenchymatous tissue; collateral vascular bundles are arranged in arch and surrounding parenchymatous tissue. (Plate1). 
Powder mounted on slide with various reagents i.e. powder microscopy (Plate2).
Powder shows presence of lignified branched sclerides, tracheids, vessels with spiral thickening, fibers with tapered ends, unicellular covering trichrome, groups of palisade cells, fragments of upper epidermis and lower epidermis with anomocytic stomata.
Maceration study of leaf
Maceration study of leaf shows the presence of tracheids, vessels with spiral thickening and fibers (Plate 3).
Quantitative microscopy
The palisade ratio, stomatal number, stomatal index, vein islet number and vein termination number of leaves are given in Table1.
Physiochemical constants
Determination of physiochemical constants were carried out and their result was presented in Table 2 .
Fluorescence analysis
Fluorescence analysis of leaf powder was studied and observations were shown in table 3.
Preliminary phytochemical screening
Preliminary phytochemical screening of alcoholic and aqueous extract was carried to show the presence of various phytoconstituents (Table 4 ). 
Total phenolic and tannin content
Total phenol and tannin content of alcoholic extract obtained by cold maceration of powdered leaves were found to be 150.62 mg/g and 77.63 mg/g of dry extract equivalent to gallic acid respectively.
Total alkaloid content
Total alkaloid content quantified by gravimetric method was found to be 1.114% w/w.
Thin Layer Chromatography (TLC)
Thin layer chromatography of alcoholic extract and their various sub-fractions was done on pre-coated aluminum silica gel plates 60 F 254 as stationary phase and using different solvent systems and sprayed with Dragendroff 's reagent, to show presence of alkaloids, vanillin sulphuric acid for the presence of terpenoidal molecules and sodium metaperiodate followed by benzidine to shows the presence of sugars or glycosides (Fig.1) . The results of TLC fingerprinting of alcoholic extract and their sub-fractions were summarized in table 5.
DISCUSSION
The evaluation of a crude drug is an integral part of establishing its correct identity. Before any crude drug can be included in herbal pharmacopoeia, pharmacognostical parameters and standards must be established. Therefore some diagnostic features have been evolved to identify and to differentiate the A. lamarckii leaf and from the other crude drugs and its adulterants. In this regard the important microscopic features of the leaf has been documented such as presence of unicellular covering trichrome, branched sclerides and presence of calcium oxalate crystals. The results obtained in pharmacognostical studies reported herein established the macro and microscopic parameters that characterize the genuine plant drug A. lamarckii. These characteristics can be utilized for quick identification of the drug and are particularly useful in the case of powdered materials. In quantitative microscopy, the stomatal index was found to be 9. 
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